This paper proposes a framework to assess whether there is strategic abstention in proportional representation (PR) systems. Strategic abstention occurs when instrumental voters who believe the race is extremely close choose to abstain. Drawing from Blais (2006) , the assumption is that the race between coalitions (and not between parties) is what ultimately matters. The main predictions are two: (i) voters who expect the race to be neck-and-neck are more likely to abstain when they cannot express a strong preference for any of the two leading coalitions; and (ii) preferences over coalitions no longer explains turnout among voters who believe one of the coalitions is clearly ahead. In order to test them, I use pre-electoral survey data from five different elections in three different countries (Austria, Germany, and Israel). Results strongly support both predictions. Finally, this paper also shows that uncertainty regarding which coalitions may be formed decreases turnout. Taken together, these results suggest that, in PR systems, coalition expectations play a key role in the decision to vote or not.
Introduction
Understanding turnout decisions has proven one of the most challenging tasks for political scientists and economists. The literature has shown that there are situations in which, even if instrumental voters believe they can be decisive, they prefer to abstain. Strategic abstention in plurality elections has been predicted in theory (Feddersen and Pesendorfer, 1996) and tested in the lab (Battaglini et al., 2008 (Battaglini et al., , 2010 Morton and Tyran, 2015) . This work has been recently extended to proportional representation (PR) systems in theory (Herrera et al., 2016a) and also in the lab (Herrera et al., 2016b) . This paper proposes a framework to assess whether strategic abstention also occurs in actual elections under a PR system. That is, it seeks to empirically find out whether there are situations in which voters who (i) are concerned about policy outcomes; and (ii) believe their vote is likely to have an impact on government formation, prefer to abstain rather than casting a vote. To the best of my knowledge, this is the first paper that attempts to do so.
Strategic turnout in PR systems should not be unexpected: the recent literature has extensively shown that a non-negligible set of voters try to strategically affect policy outcomes with their vote under PR systems (Bargsted and Kedar (2009) , Duch et al. (2010) , Blais et al. (2006) , Bowler et al. (2010) , Hobolt and Karp (2010) , Kedar (2009) , Meffert and Gschwend (2010) , Riambau (2015) ). If the decision at the voting booth is strategic, there is little reason to believe that the decision on turnout is not (Sobbrio and Navarra, 2010) .
The framework presented here lays out why individuals who only care about policy outcomes may have an incentive to abstain even when they feel their vote could be decisive. Defining a vote as decisive in PR systems is a complex task, since, unlike in plurality elections, there are no definite, clear pivotal events. Drawing from Blais (2006) , for the purposes of this paper, I define as decisive those voters who can alter the chances of the different coalitions -i.e. they can alter expected policy outcomes. This is not necessarily an extremely rare event: as noted in Baron and Diermeier (2001) , "[for the voter,] each distribution of seat shares corresponds to a probability distribution over government policies" (p.936).
Hence, voters may believe they are decisive as long as they believe there is a positive probability that their vote determines which party wins the last seat. Since policies are ultimately decided by the governing coalitions, I call them coalition-pivotal voters.
To understand why policy motivated voters who believe they are coalition-pivotal may choose to abstain, consider an individual who is convinced there are only two possible outcomes after the elections:
either coalition a will be formed, or coalition b.
1 As an instrumental voter who can affect their likelihood of being formed, this agent should cast a vote in order to affect policy outcomes. However, there are two scenarios under which she may prefer to not cast a vote. First, if she is uncertain about the quality of such coalitions, and believes other voters may have better information. Second, if she is truly indifferent between both coalitions, and the cost of voting is larger then the expected utility of casting a vote. Note that in the first case, she will prefer to abstain and defer to potentially better informed voters even when voting costs are non-existent.
2
This framework yields a clear testable prediction regarding voters who believe they may be coalitionpivotal between two (or more) coalitions: the more they prefer one over the other, the more likely they will be to vote. In other words, the more similar their level of support for both coalitions, the more likely they will be to abstain even if they can cast a decisive vote.
In order to check whether this prediction is empirically validated, I use pre-electoral survey data from five different elections in PR systems (Austria, Germany, and Israel) between 2006 and 2013. To my knowledge, these are the only surveys that include both information on respondents' subjective assessment of the probabilities of different coalitions, and their preferences towards such coalitions, which are critical for the analysis.
As noted above, coalition-pivotal voters are those who can alter the likelihood of the different coalitions with their vote. For empirical purposes, they are defined as those for whom the two leading coalitions are equally likely. This follows the literature on large Poisson games (Myerson, 2002; Castanheira, 2003) , which notes that, in large elections, pivotal probabilities are orders of magnitude larger when the race is expected to be close than when there is a clear candidate ahead. That is, even if all pivotal probabilities are remarkably small, voters are more likely to behave as if pivotal in close races than in likely winner contests. As Blais (2006) notes, what really matters in PR systems "may be the closeness of the race between the two major coalitions [and not between the two major parties]" (p.120).
Hence, the empirical analysis focuses on those voters who foresee a close race between two coalitions (so close they give them equal chances). I use their observed preferences to check whether their likelihood to turn out increases the more they prefer one of these leading coalitions over the other one. I first test this country by country: results support the prediction made above. This is the case in three of the five elections. When the data for all countries is pooled as in Sobbrio and Navarra (2010) , results are strong and unambiguous: conditional on being coalition-pivotal, indifference between the leading coalitions increases likelihood to abstain. These results are robust to a series of different specifications described in the text. The size of the effect is not negligible: the difference in predicted turnout between coalitionpivotal voters who are indifferent between both coalitions and those who have a strong preference for one of them is similar to the difference in predicted turnout between low political knowledge and high political knowledge voters.
Indifference between alternative options has been shown to increase turnout (Adams et al. (2006) , Hortala-Vallve and Esteve-Volart (2011)). Importantly, this paper also shows that abstention is not a story of preference intensity alone. Results just described do not replicate when using a sample of voters who believe one of the coalitions is clearly more likely than all other ones. That is, when the race is not expected to be close, preferences over coalitions cease to matter. This result is critical, since it supports the argument that indifference among coalitions increases abstention only when these coalitions are expected to be neck-and-neck.
This empirical exercise is extended to assess the impact of imperfect information on turnout of coalition-pivotal voters. Previous research has shown that turnout increases with individual level of information in actual elections (Degan and Merlo, 2011; Sobbrio and Navarra, 2010) and also in the lab (Herrera et al., 2016b) . This paper contributes to our understanding of turnout by focusing specifically on the impact of imperfect information on the coalitions' expected policies and their chances of being formed.
I first check whether uncertainty about coalition policies affects turnout. Results show no effects. This suggests that when coalition-pivotal voters abstain, they are not doing so with the intention to delegate to better informed voters. Second, I check whether uncertainty about coalition chances affects turnout.
Results show that the less certain voters are about the outcome of the elections, the more likely they are to abstain. This result holds controlling for education, political knowledge and political interest. This is consistent with the findings in Tillman (2015) and Gschwend et al. (2017) , who show that pre-electoral coalitions have a positive effect on turnout. The implication is straightforward: at the margin, ability to pin down the relevant set of coalitions and its probability distribution increases turnout.
Taken together, results in this paper highlight the importance of the interaction between electoral expectations and policy preferences to explain turnout. Overall, they reveal that a non-negligible set of voters seem to condition their decision of turning out on the expected policy impact they expect their vote to have. This suggests that, in order to improve of understanding of turnout in PR systems, more attention should be paid to subjective coalition expectations, their formation, and their impact on voters' strategies.
Theoretical Framework
The literature on coalitional voting has grown substantially in the past few years. Many studies have
shown that coalition considerations critically drive the behavior of a non-negligible subset of voters in PR systems (Bargsted and Kedar (2009), Duch et al. (2010) , Blais et al. (2006) , Bowler et al. (2010) , Hobolt and Karp (2010) , Kedar (2009), Meffert and Gschwend (2010) , Riambau (2015) ). Such voters have indistinctly been denoted as policy or coalition voters. Once the policy motivation of their vote has been established, the next step is to check whether coalition-oriented voters who cannot express a strict preference relation among the coalitions they regard as most probable are less likely to turnout altogether. This section describes the theoretical framework I use to that avail.
Decisive votes in PR elections
Instrumental voters base their decisions on expected policy outcomes. Since, more often than not, policies in countries with PR systems are determined by government coalitions, instrumental voters should base their decisions on the event that their vote is decisive in determining the coalition to be formed (Indridason, 2011) . Defining a vote as decisive in PR systems is, however, not straightforward, since, unlike in plurality elections, there are no definite, clear pivotal events.
An early prediction on coalition formation first proposed by von Neumann and Morgenstern (1953) (and later applied and re-visited by Gamson (1961) , Riker (1962) , Baron and Ferejohn (1989) ) is that minimal winning coalitions should form -that is, coalitions should incorporate the minimum number of parties such that a majority of seats in the chamber is attained. In such a case, a vote would be decisive if it were to secure the seat that guaranteed majority in parliament for a particular set of parties. However, the voter would only be certain about the decisiveness of her vote if the relevant set of parties had reached and made public a pre-electoral agreement to form a coalition. Generally, though, coalition agreements prior to the elections are the exception: more than half of the elections do not have any pre-electoral coalition, whereas only a quarter of coalition governments are a result of a pre-electoral coalition (Golder, 2006) . Furthermore, evidence is not overwhelmingly supportive of minimal winning coalitions (Martin and Stevenson (2001) , Volden and Carrubba (2004) ).
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Voters may nonetheless be decisive even when their vote is not necessary to secure a minimal winning coalition. That is, for example, the case when a formateur is selected according to a known rule which explicitly depends on election results (as in the literature started by Baron and Ferejohn (1989) ). Many have modeled such rule as stochastic, where the probability distribution is derived from vote shares (Baron and Diermeier (2001) , Cho (2014) ). Such procedure is empirically well supported (Diermeier and Merlo 3 Martin and Stevenson (2001) observe that "minimal-winning coalitions are morel likely to form than the other two types of coalitions [minority or surplus majority]" (p.41), whereas Volden and Carrubba (2004) state that "while the logic of minimal winning coalitions has remained robust, the empirical record has not supported its point prediction" (p.522).
(2004)). Furthermore, vote shares matter in the choice of coalition partners and posterior distribution of cabinets (Austen-Smith and Banks (1988) , Ansolabehere et al. (2005) , Baron and Diermeier (2001) ).
Most theories predict that even if party elites have a large say in the post-election coalition bargaining process, voters can indeed shape coalition formation with their vote in the elections: in Baron and Diermeier (2001) 's words, to the eyes of the voter, "each distribution of seat shares corresponds to a probability distribution over government policies" (p.936). Therefore, each vote is quasi-pivotal in the sense that it modifies this probability distribution.
In sum, there are multiple events that can be defined as decisive in a PR election. Broadly speaking, they can be distinguished in two types, which may be called within-coalition and between-coalition pivotal events. Within-coaliton pivotability refers to the situation in which an agent is sure that a particular coalition will be formed, but is unsure about the particular power relationship that will take place within that coalition. Hence, in order to increase the bargaining power of her preferred party within that coalition, the instrumental voter may cast a vote for that party.
4 Between-coalition pivotal events are those in which the voter aims to directly affect the likelihood of a particular formateur or coalition.
Given that the available survey data only allows us to infer subjective between-coalition probabilities, this paper focuses on this type only. Hence, in the framework presented next, coalition policies remain fixed. That is, it is assumed that voters can affect the likelihood of coalitions forming, but cannot affect the bargaining power of each of the parties forming it (and hence cannot modify its expected policies).
The voter's decision
The literature has shown that voters consider many dimensions when they cast a vote. The expressive is the probability of a given coalition g forming given that the agent votes for party j.
Let t be the costs of voting (it implicitly includes the benefits of voting, such as a sense of civic duty, so t may be infinitesimally small or even negative for some voters). Finally, let U a be the utility i expects to get from coalition a's policies if the coalition is formed (without loss of generality, assume U a > U b ).
Then, i will turn out and vote only if there exists some party j such that
That is, if the expected utility of casting a vote for j minus the voting costs (LHS) is larger than the expected utility of abstaining (RHS). Re-arranging and defining ∆p j g = p j g − p g , the condition can be re-written as
Given that i's vote for j does not affect the probabilities of c forming, we have that ∆p j c = 0. Hence, since i's vote for j only affects the likelihood of a and b forming, it must be the case that ∆p
That is, i will turn out and vote only if there exists some party j such that condition (3) holds: i.e., the expected increase in the benefits from government policies resulting from voting are larger than the cost of voting.
From (3) we can make two testable predictions regarding voters who are coalition-pivotal, i.e., for whom ∆p j a > 0. First, the more intense the preference for coalition a (as opposed to b), the more likely i will be to cast a vote. In turn, when a voter is indifferent between both coalitions she will be more likely to abstain. The second one refers to coalition-pivotal probabilities. Conditional on preferring a to b, i will be more likely to vote the larger the marginal increase in the likelihood of a forming resulting from her vote (i.e., the larger ∆p j a ). That is, the less likely she believes her vote to be coalition-pivotal, the less likely she will be to vote even if she has a strong preference between the coalitions. Summarizing, the testable predictions are as follows:
When a voter can affect the race between two coalitions that are leading neck-and-neck, the more this voter prefers one coalition over the other, the more likely she will be to vote.
Prediction 2 [vote decisiveness]:
If a voter believes her vote is unlikely to be decisive between two coalitions (i.e., one coalition is clearly ahead in the race, so that ∆p j a → 0), she will be unlikely to vote even if she has a very strong preference for one of the two.
Note that a voter may abstain even when voting costs are non-existent. This will happen when she is completely indifferent between the two coalitions she can cast a decisive vote for. Indifference can be given by preferences (when voters are fully informed and genuinely do not prefer one over the other) or -more in line with Feddersen and Pesendorfer (1996) -because of an informational component: voters do not have enough information about future coalition policies and are therefore unable to distinguish or rank them. Finally, it is important to emphasize i need not be indifferent between all coalitions for the strategic abstention to be present: it suffices that she is indifferent between the most likely coalitions. This is why relative pivotal magnitudes matter: as Section 2 in the Supplementary Materials shows, events that are orders of magnitude smaller de facto do not count towards the decision of the voter.
Data and variables of interest
This section describes the data and discusses the construction of the main variables of interest. I use publicly available pre-electoral survey data from five legislative elections: Austria (2006 ), Germany (2009 ) and Israel (2006 . To my knowledge, they are the only ones that contain explicit information on both coalition preferences and coalition expectations, which are key to this study. Section 1 in the Supplementary Materials provides details and descriptive statistics for all variables used.
Turnout
The dependent variable of interest in this study is turnout probability. All surveys ask respondents how likely they are to cast a vote. I normalize all responses to be between 0 (not likely at all/very unlikely) and 1 (very likely/for sure). One potential limitation of using survey data is that the average turnout probability in the sample may differ from the actual turnout rate in the elections. Table 1 summarizes such differences for all five elections. This is particularly relevant for Israel and Austria 2006, since the average turnout probability in the survey is around 90%, which gives very little variability overall. The main potential problem arising from having a non-representative sample is the possibility of obtaining biased regression coefficients. However, as Sobbrio and Navarra (2010) point out, vote validation studies also suggest that the presence of such a discrepancy has no significant effect on the empirical results. See Matsusaka and Palda (1999) for a discussion of this issue.
Coalition pivotal probabilities and preferences
As Blais (2006) notes, decisiveness in a PR election is likely to be determined by the closeness of the race between two major coalitions, and not that between the major parties. Perceived coalition-pivotal probabilities are not directly observed in any of the surveys. However, all surveys collect information on the perceived likelihood of each coalition, which can be used to construct a measure of subjective coalition-pivotal probabilities. Data on coalition expectations comes from a question that generally reads 'What is the likelihood that a coalition between j, k and h is to be formed after the elections?' Values range from 1 (very unlikely to be formed) to 4 (very likely to be formed) for both surveys in Austria and Myerson (2002) argues that "to characterize rational equilibria with instrumental voters, we need a formal procedure to identify which pairs of candidates are more likely to be in a close race where one vote could determine the winner (...). So if we can show that a close race between one pair of distinguishable candidates has a magnitude that is strictly greater than the magnitude of a close race between another pair of candidates, then the latter race is not serious" (p.228). Castanheira (2003) ) synthesizes the argument: if the voter wants her vote to be instrumental, "she must only consider the states of the world where pivotability is most likely" (p.826).
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Following this approach, I need to infer the relative magnitude of different pivotal events from observable information on coalition expectations. What is relevant is not the cardinality of the chances, but the fact that coalitions can be ranked in terms of their perceived likelihood. Given that for any voter we observe all perceived coalition probabilities, we can infer that, if voters are to believe they are pivotal, then they are most likely to believe they are pivotal between those coalitions which they deem as 'most likely'.
Consider the following example: suppose a given individual i states that coalitions a and b are both 'very likely', and coalitions c and d are 'fairly unlikely'. She is exceedingly more likely to be decisive between coalitions a and b than between any other pair of coalitions, since (paraphrasing Myerson (2002)) a and b are the pair of candidates that are more likely to be in a close race.
Hence, drawing from Blais (2006) , I construct a measure of 'Chances of the most likely coalitionChances of the second most likely coalition'. For empirical purposes, I define as 'coalition-pivotal' those agents for whom this measure takes value zero, since these are the agents for whom a close race between one pair of distinguishable coalitions has a magnitude that is strictly greater than the magnitude of a close race between any other pair of coalitions.
6 Importantly, the predictions of large Poisson games are confirmed empirically in the lab (see Figure 1) : the closer the race between two candidates, the more pivotal voters believe they are. 7 Furthermore, it has been shown that voters in PR systems make quite accurate predictions about coalition formation (Armstrong and Riambau, 2016) .
Respondents' preferences for the different coalitions are also critical for this study. The number of coalitions included in the surveys ranges from four to seven. Information on coalition support takes values from 0 (none) to 10 (maximum) for all elections (except for Israel, where the range is [1, 10] ). I use these questions to construct the following variable: 'Support for most likely coalition -Support for second most likely coalition' (the equivalent to U a − U b in expression (4)). For subjects for whom the two most likely coalitions are in fact equally likely, I construct the variable so that it always takes a nonnegative value.
If three or more coalitions are expected to tie on top, I use the two most preferred ones.
In order to control for intensity of preferences, regressions include '[Level of] support for most preferred coalition' ∈ [0, 10] (∈ [1, 10] in Israel). By construction, all results in this study exclude respondents who can assess at most the chances of one coalition or assess own support for at most one coalition.
Party preferences and expectations
Intensity of party preferences are also a key determinant of turnout. In order to control for those, I 
Sociodemographic characteristics and political attitudes
Finally, I also include in the analysis other variables that are traditionally explanatory of turnout. These are age, gender, education level, political knowledge, political interest, party identification and strength of 6 The set of voters for whom all coalitions are equally likely is negligible in all surveys. 7 Data from three identical experiments carried out in Montréal, Paris and Brussels between 2009 and 2010. These experiments were designed and carried out by Simon Labbé St-Vincent, and were the basis for St-Vincent (2013) . The figure and analysis presented here are original. The advantage of the data collected by Labbé St-Vincent is that before each round of voting, subjects were asked both about chances of each of the candidates, and their own chances of casting a decisive vote, which makes this data set unique in that respect. Labbé St-Vincent generously shared the data with me, so I can hereby test whether closeness of the race and own perceived pivotal probabilities are positively correlated. 8 1 to 5 for Germany 2013. The survey for Israel 2006 asks about 'expected seats to be won' for small parties only if the respondent states that (s)he will vote for such party. Hence, this variable cannot be used for that case. Similarly, the survey for Austria 2013 does not include any information on that respect. party identification. Depending on the data availability for each election, other controls used are number of people in the household, employment status, religion, place of birth, language spoken at home, marital status, size of town of residence or opinion on democracy. Section 1 in the Supplementary Materials gives more details.
Empirical strategy
The main goal is to assess whether voters who believe two or more coalitions are leading the race are more likely to turn out the more they prefer one of these leading coalitions over the other. To this avail, this paper focuses on the subset of voters for whom there are at least two leading coalitions that are regarded as equally likely -i.e., coalition-pivotal as defined above in section 2. The following specification is used:
where p ig is i's subjective probability that coalition g will form, C is the set of all possible coalitions, U ig is i's support for coalition g, X i is a vector of sociodemographic controls, P OL i a vector of political attitudes and preferences, and g(.) is a function of unknown form. If three or more coalitions are deemed to be most likely, the two most preferred are used.
The function g(.) is the main object of interest. I use a partially linear model to give more flexibility to the estimation -it keeps the flexibility of nonparametric models while maintaining the explanatory power of parametric models (Kai et al., 2011) . In particular, to estimate g(.) I use Robinson (1988) double residual semiparametric regression estimator.
P OL i and X i include all variables described above. 9 Both vectors of controls aim at capturing all possible incentives that voters may have to turn out over and above coalition-pivotal considerations.
Pooled sample
All results are presented individually by country and, as in Sobbrio and Navarra (2010) , also using a are also re-scaled.
Results
Before showing the shape of g(.) for the different countries, let me emphasize that the effects of socioeconomic characteristics and political attitudes on turnout are as expected: Table 3 and Table 4 use a pooled sample of all five elections and show that age, political interest, political knowledge, level of support for one's favorite party, strength of party identification, and education increase turnout significantly (results -not shown but available upon request-also hold individually for all countries).
Unless otherwise stated, results described below use a sample of only voters who believe there are two (or more) leading coalitions with equal chances of being formed (i.e., coalition-pivotal voters). 2 shows some unconditional results. We can clearly see that a strong policy preference indeed matters: on average, those who prefer a coalition significantly more than the other one are ten percentage points more likely to turn out than those who are indifferent between the two. Figure 2 shows results from the full model as specified in (4) . In three of the five elections, there is a clear effect of preferences over coalitions on turnout: the more clearly agents can distinguish their support for the most likely coalitions, the more likely they are to vote. There seems to be no effect for both Austria 2006 and Israel 2006. This is hardly surprising, given the fact that in both cases self-reported turnout in the survey averages is around 90%, which leaves little room for identification.
When all elections are pooled, the effect is unambiguous: turnout is around five percentage points larger among those who have a clear preference between both coalitions. Figure 2 
in the Supplementary
Materials shows results are robust to using a different bandwidth for estimation. This is strong evidence in favor of Prediction 1 ("When two coalitions are leading the race, the more a voter prefers one over the other, the more likely she will be to vote."). . This is not surprising given that these are the two elections for which the sample of respondents who believe the coalition race was neck-and-neck is smaller. Figure 4 in the Supplementary Materials shows that, when using the pooled sample, results are robust to alternative specifications of the set of coalition-pivotal voters.
Finally, Table 3 shows that results also hold when difference in support for the leading coalitions U ia − U ib enters linearly in the regression. Results reveal that, compared to respondents who are indifferent between the two leading coalitions, turnout is predicted to be 5% higher among those who strongly prefer one of the two (maximum difference of support, i.e., ten points). This effect compares to increasing political knowledge from none to full (7.8% predicted increase in turnout), or increasing the evaluation of one's favorite party in two points in a scale of ten (6.8% predicted increase in turnout).
However robust results seem to be, it could be argued that what really matters is a strict policy preference relation per se, regardless of coalition pivotal probabilities. I check whether this is the case using the subsample of voters for whom one coalition was clearly ahead in the race. That is, if coalition probabilities in the survey are from 1 (very unlikely) to 4 (very likely), I restrict the analysis to voters for whom the difference between the top two most likely is at least 2 points in that scale (or if the scale is from 0 (very unlikely) to 100 (very likely), at least 40).
10 If this is a story of preference intensity alone, we should find that g(.) has the same shape as in Figure 2 . If, on the other hand, the effect is conditional on perceived coalition-pivotal probabilities, then we should find that g(.) has a flat shape -as Prediction 2 suggests. Figure 3 shows the results.
The results for the pooled sample are shown in Figure 3f . This gives unambiguous support to Pre- (Figures 2e and 3e) . Nonetheless, its sample size (N = 69) and, therefore, precision of the estimates are relatively small compared to all other cases.
The role of uncertainty
This paper has so far argued that, conditional on perceiving two or more coalitions as the two most likely, having no strict preference relation between them decreases likelihood of turnout. One possible interpretation is that agents consider they do not have enough information to distinguish between both coalitions, and therefore strategically delegate to other voters. Another interpretation is that such agents may indeed be perfectly informed about them, and are simply genuinely indifferent between both.
The goal of this section is to explore the effects of imperfect information on turnout. I do not assess information levels in general as in Degan and Merlo (2011) or Sobbrio and Navarra (2010) DK/NA responses may nonetheless capture states beyond that of actual ignorance. Respondents may be resorting to satisficing (Krosnick, 1999) , i.e., providing the easiest acceptable answer they believe is expected from them. They may also respond DK/NA out of boredom, tiredness, distaste for the coalition they are being asked about or actual inability to answer the question. Additionally, the proportion of DK/NA responses may in fact be capturing political disinterest. To correct for this, I restrict the sample to include only voters who can assess the chances of at least two coalitions, their own position in the Left-Right spectrum, and their support for at least two parties. Furthermore, all regressions include 'political interest' and other similar controls. All these should (at least partially) reduce concerns that DK/NA responses are only picking disinterest. Also, it should also be noted that DK/NA responses may be more likely among those respondents who share some behavioral traits (self-confident, outspoken, bold, extrovert, etc.). To the point that these personal characteristics are not correlated with strategic behavior, the results presented below should be unbiased.
Uncertainty about policies
I use the subsample of coalition-pivotal voters. To check whether policy uncertainty can predict turnout, I use the following specification:
'Indifferent' is a dummy variable that takes value 1 if the respondent has the exact same level of support for the two leading coalitions, and 0 if she prefers one coalition to the other one. The coefficient of interest is the one on the interaction (δ 3 ): if coalition-pivotal voters who are indifferent between the two leading coalitions are more likely to abstain the less able they are to locate the different coalitions in the policy space, then we should find δ 3 to be negative. This would be evidence suggestive of a deferral to other voters perceived as better informed.
Column 1 in Table 4 shows the results. The coefficient of interest is indistinguishable from zero.
When using an alternative specification of uncertainty (a dummy that takes value one if %DK i is strictly greater than zero), the coefficient on the interaction remains indistinguishable from zero (column 2).
This suggests that increased abstention among voters who perceive the race to be extremely close and are indifferent between the leading coalitions cannot be explained by a motivation to defer to other voters.
Uncertainty about results
I also check whether inability to assess the joint probability distribution of the different coalitions affects turnout. I construct a measure of uncertainty about results in a similar fashion as above. In this case, I use the proportion of coalitions for which respondents cannot give an estimated probability of being formed. To prevent potential confounding effects of political disinterest, I exclude from the sample all respondents who are unable to assess the chances of all coalitions. As above, I also restrict the sample to include voters who can assess their own position in the Left-Right spectrum. The regression specification is the same as in (5). The prediction is unclear in this case. There is no clear motive why coalition-pivotal voters who are indifferent among the leading coalitions should defer to other voters who they may regard as being better able to predict electoral outcomes.
Columns 3-4 in Table 4 show the results. These are unambiguous: uncertainty reduces turnout substantially (although results in column 4 fail to be significant). The effect is on all voters and not constrained to the set of 'indifferent' voters -the coefficient on the interaction is indistinguishable from zero. Importantly, the fact that uncertainty about coalition probabilities predicts turnout over and above controls on political attitudes suggests that the former is picking something beyond mere political disinterest and more intrinsic to coalition expectations.
Discussion
This paper has shown that there are two consistent patterns across elections in PR systems: first, coalition-pivotal voters turn out less when they cannot express a clear preference for one of the leading coalitions (which is consistent with Prediction 1). Second, this differential behavior fades out when voters do not believe their vote can be coalition-pivotal: in that case, voters who have a strong preference between the most likely coalition and the second one in the race are no more likely to turn out than voters who are indifferent between them (this is consistent with Prediction 2).
Results in this paper are robust to alternative specifications. When using a pooled sample, which sig- Even though this is not the goal in this paper, back of the envelope computations can give us the upper bound of the proportion of strategic voters. In their strict sense, the predictions laid above imply that all instrumental voters who perceive the race to be neck-and-neck and do not have a preference between both coalitions should abstain. The fact that average turnout among coalition-pivotal voters who express no strict preference is around 85% (Figure 2f ) suggests that these voters are in fact not instrumental (at least not in the way defined in this paper). In other words, the proportion of voters who respond to coalition-pivotal considerations is likely to be capped at around 15%. This is line with the previous literature on strategic voting in PR systems, which has shown that, conditional on turning out, Finally, results show that voters who are less able to assess coalition probabilities seem less likely to turn out. This is in line with Downs' pessimistic conjecture: since assessing coalition probabilities is too complex a task, "most voters do not vote as though elections were government-selection mechanisms" (Downs, 1957: 300) , but prefer to vote "sincerely" as a result. What results in this paper suggest is that, in fact, when unable to determine which coalition will be formed, some voters will choose to abstain rather than voting for their most preferred party. This argument is consistent with recent findings on the effect of pre-electoral coalitions on turnout. Tillman (2015) uses field data from 19 parliamentary democracies to show that the presence of a pre-electoral coalition increases turnout on average by more than 1.5 percentage points. Gschwend et al. (2017) find a similar effect using a survey experiment. Taken together, results in all three papers together suggest that reduction in ambiguity with respect to which coalitions may be formed (and hence with respect to the joint probability distribution of them being formed after the elections) has a positive effect on turnout.
Concluding Remarks
This paper has proposed a theoretical framework and empirical strategy for PR systems to assess whether voters who are most likely to believe they are decisive may have an incentive to abstain. Results suggest that those voters for whom the result is more uncertain (and hence should expect their vote to be more decisive) are more likely to abstain if they do not have a clear preference between the leading coalitions.
Importantly, the effect of preference intensity on turnout hinges on expected certainty of the results: strongly preferring one of the two leading coalitions does not increase turnout when the race between these coalitions is not perceived to be close.
To the best of my knowledge, this has been the first attempt to explain turnout in PR systems by means of perceived coalition likelihoods. A few avenues of research lie ahead. Exactly identifying the process by which individual perceptions of coalition-pivotal probabilities are constructed and strategies determined is one of them. Blais (2000) , St-Vincent (2013) and Duffy and Tavits (2008) have shown that voters tend to overestimate their chances of being pivotal. Results in this paper confirm that pivotal perceptions indeed seem to matter. Survey design and experimental work should help us understand how these beliefs are generated and incorporated into voters' strategies.
Another relevant question is to explore whether the patterns found here hold for distinct levels of polarization in elections. Existing evidence has pointed both towards mobilization and demobilization effects of polarization (see Kamm and Schram (2013) Before each round t, all subjects i were asked both about their own chances of being decisive, and the chances of each of the four parties winning the election. For 'first past the post' elections, 'Perceived Closeness'=1-(Chances expected winner -Chances expected runner-up). That is, if the two perceived front-runner parties had equal chances, 'Perceived Closeness'=1. If two parties were elected (PR treatments), 'Perceived Closeness'=1-(Chances expected 2nd -Chances expected 3rd). 'Predicted perceived pivotal probabilities' in the vertical axis are the predicted probabilities from the model Own decisiveness it = α + γPerceived closeness it + X i β + ε it , where i is subject, t is the round and X includes gender, major (science or not), political interest and experimental session fixed effects. Standard errors are clustered at the individual level.γ is significant at the 5% level. Results forγ are robust to many different specifications and available upon request. Data from the treatment in which the number of parties elected is uncertain is excluded (i.e. 4 out of the total of 16 experiments). Hence, 5,040 observations for a total of 252 subjects are used. All experiments were conducted in French. The wording of the key question on Own decisiveness it was: "Indicate your perception of the chances that your vote will decide who will win (scale of 0-10)" [Indiquer votre perception des chances que votre vote décide qui va gagner (échelle de 0-10)]. Data is re-scaled here to fit actual probabilities. (e) N= 369 (33.3% of the sample).
(f ) N=3,896 (41.2% of the sample).
'Difference in Support': 'Support for most preferred among the most likely coalitions' -'Support for second most preferred among the most likely coalitions'. Estimation: partially linear estimation using Robinson's (1988) double residual semiparametric regression estimator (halfbandwidth=3). The shaded areas represent 95% confidence intervals. See expression (4) for the exact regression specification, and Section 1 in the Supplementary Materials. for details regarding the controls.
Figure 3: Turnout probability for individuals who believe they are not likely to be pivotal with respect to coalition formation. (i.e. 'Chances most likely >> Chances 2nd most likely').
(a) N=409 (22.3% of the sample).
(b) N=333 (11.4% of the sample).
(c) N=141 (7.2% of the sample).
(d) N=135 (7.4% of the sample).
(e) N=63 (5.7% of the sample).
(f ) N=1,053 (10.9% of the sample).
'Difference in Support': Difference in support between the two most likely coalitions. In case more than two are considered to be 2nd most likely coalitions, the most preferred in the set is considered. Estimation: partially linear estimation using Robinson's (1988) double residual semiparametric regression estimator (halfbandwidth=3). The shaded areas represent 95% confidence intervals. See section 5 for details on the regression specification and sample used, and, in particular, footnote 10 for the subsample used for Austria 2006. For details regarding the controls, see Section 1 in the Supplementary Materials. Specification: P r.(vote i ) = α + X i β + P OL i γ + U ia − U ib δ + ε i p ia = p ib ≥ p ic for some a, b and ∀ c ∈ C 
